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of their conformability, and at variance with the mapping of the 
district as executed by the Geological Survey. 

The importance of the Bagshot pebble-bed as a basement-line of 
the upper division of the Bagshot strata was shown, as was suggested 
by the author, so long ago as 1880. 

The synelinal arrangement of the London Clay was shown to have 
been produced before the deposition of the :Bagshot series, though a 
certain amount of movement (with a resultant amount of 150 feet 
of tilting in 13 miles from south to north) has since taken place. 

2. "Notes on the Polyzoa and Foraminifera of the Cambridge 
Greensand." By G. R. Vine, Esq. 

X L I V .  Intelligence and z}IisceUaneous Articles. 
EXPERIMENTAL RESEARCHES UPON THE DETERMINATION OF 

THE DIELECTRIC CONSTANT OF SOME GASES. BY DR. IGNAZ 

KLEMENCIC~ PRIYATDOCENT AND ASSISTANT IN THE UNI- 

VERSITY OF GRAZ. 

T HE author determined the dielectric constant of some gases and 
vapours by the following method : - - i  large condenser, con- 

sisting of 30 nickel-plated brass circular plates of 25"76 centim. 
diameter, was put upon a plate and covered by a glass globe 
fitting air-tight to the plate. The plates of the condenser were 
separated from each other by small ebonite plates 0"89 millim. 
thick ; but the rest of the space could be filled with air or any other 
desired gas. The density of this dielectric medium could be varied 
within certain limits, and the pressure read off upon a manometer. 
The condenser was placed in communication with an air-pump and 
with two large glass globes by means el tubes provided with taps. 
The condenser and glass globes could be exhausted to a tolerably 
low pressure, and it was also possible by means of a branch tube 
to fill the condenser with any gas at a high pressure. When it 
was necessary to exhaust the condenser rapidly, it was simply 
placed in communication with the exhausted glass globes. 

This condenser was charged 6 ~: times in every second, and dis- 
charged as frequently through a sensitive galvanometer by the use 
of a tuning-fork, from a powerful battery of 22 small Bunsen 
elements with solution of potassium bichromate. The deflection of 
the galvanometer-needle thus produced is, as is well known, a 
measure of the capacity of the condenser. I f  the electromotive 
force of the charging-battery and the frequency with which it is 
charged and discharged remain the same, any change in the 
capacity of the condenser produces a corresponding change in the 
deflection of the galvanometer. 

I f  the dielectric constant of the medium varies with the density, 
then every change in the pressure within the condenser must pro- 
duce a change in the position of the galvanometer-needle. The 
deflection produced irt the present case by the discharge of the con- 
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denser was much too large to render possible the observation of 
such a difference in position:it was therefore necessary to com- 
pensate this deflection, i. e. by means of an equal opposite action 
upon the galvanometer-needle. 

Of the various possible modes of compensation the author em- 
ployed that of a constant current. A weaker battery (compen- 
sation batter)- of 4 Daniel] cells) was employed to send a current 
through a large resistance, and through the coil of the galvanometer 
in the direction required to produce a deflection opposite to that 
given by the discharges of the condenser; :By altering the large 
resistance of the compensation-current, it was easy to arrange that 
the needle should remain in its position of equilibrium under the 
simultaneous actiou of the two currents. I f  this adjustment had 
been made for a definite capacity of the condenser, and if then 
only the density of the dielectric medium was varied, a deflection 
of the galvanometer-needle was observed, due to the change in the 
capacity of the condenser produced by the change in density, and 
consequently in the dielectric constant of the medium. The ratio 
of the dielectric constants for two different densities of the medium 
may be calculated from the easily determined deflection produced 
by the compensating current and the observed deflection. In  this 
calculation it is only necessary to take account of the circumstance 
that a small part of the condenser-discharge passes through the 
Compensation-circuit, and not through the galvanometer. As is 
well known, both Professor Boltzmann and Messrs. Ayrton and 
Perry have employed the electrometer for their investigations on 
this subject. The condenser was charged for a much longer period 
than in the present case; and this constitutes an essential ,dif- 
ference between the two methods. I t  is a great advantage of the 
galvanometric method that good insulation is by no means so 
necessary as with the electrometric method, and thus one of the 
chief difficulties which such measurements offer is avoided. The 
question whether the accuracy of the results is disturbed by 
electricity produced by the friction of the gas admitted to the 
condenser does not here arise. 

Besides the seven gases already examined by Prof. Boltzmann, 
the author has also examined the dielectric constant of five vapours. 
The results obtained with the seven gases and the vapour of carbon 
disulphide agree very well with the determination of Boltzmann, and 
with the electromagnetic theory of light. The dielectric constants 
of the remaining vapours do not satisfy the conditions given by this 
theory. The deflection of the galvanometer-needle was observed by 
means of a telescope, mirror, and scale, and it should be noticed that 
a change of pressure of 690 millim, in atmospheric air caused a 
change in position of 185 scale-divisions. Theresults are given in 
the following table, in which D denotes the ratio of the two di- 
electric constants which the gas possessed at 0 ° C., and at two 
pressures differing by 760 mfllim. 

The refractive i~adices n are taken from the determinations of 
~Mascart. ]~'or the sake of comparison the corresponding results 
obtained by Boltzmann and by Ayrton and Perry are also given. 
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G a s ,  

i Air .............................. 
Hydrogen ..................... 
Carbonic aeld .................. 
Carbonic oxide .............. 
Nitric protoxide ............ 
Olefiant gas .................. 
~arsh-gas ..................... 
Vapour of carbon disul- 

phide ....................... 
Vapour of sulphurous acid. 
Vapour of ether ............ 
Vapour of ethyl chloride... 
Vapour of ethyl bromide... 

,, ' IAvrton and: 
~ol~zmann. "Perry. 

1"000132 ' 1'00065 
1'000473 1-00115 
1"000345 ...... 
t"000497 ...... 
1"000656 ...... 
1'000472 ...... 

. . . . . . . . . . . .  

...... 1"00260 

1"000132 
1.000492 
1.000347 
1-000579 
1-000728 
1'000476 
1-00145 
1"00477 
1"00372 
1.00766 
1"00773 

1000138~ 
1.0004541 
1"0003350 
1-0005159 
I'000720 
1 .o0o442 
1"001478 
1-000704 
1-001537 
1.001174 
1-001218 

IL Akad. der Wisse~schaften it~ Wien, M:arch 19, 18S5. 

FOR~:ATION OF A STALACTITE BY VAPOUR. BY J. BROWN% 

The following curious phenomenon occurred during the electro- 
lysis of the double chloride of aluminium and sodium fused in a 
small porcelain crucible provided with a porous partition. ']?he 
anode was of carbon, and the cathode platinum-foil. 

& considerable quantity of vapour was given off, especially from 
about the anode, forming a white smoke and depositing a white 
substance, doubtless mainly hydrated aluminium chloride, on the 
carbon rod, and about the mouth of the crucible, ultimately closing 
up the latter all but a small hole, through which the vapour poured 
rapidly. From this hole there grew out a beautifully delicate lit t le 
tube about 1½ inch long, and tapering from about ~ inch at the base 
to ~ inch in the middle of its length, after which it increased in 
diameter, and also flattened out owing to the vapour-jet coming 
close over the bend of the platinum-foil cathode, which seemed to 
cause, by some kind of eddy current, a flattening of the stream of 
vapour. 

Soon afterwards the supply of vapour slackened, and there was 
a corresponding diminution in the size of the tube in the last quarter- 
inch of its length till  the end became almost closed. The formation 
of this tube seems quite analogous to that of ~he ordinary tubuiar 
lime-carbonate stalactite deposited from dropping water by contact 
with the atmosphere; only we have here a tubular deposit of hy- 
drated aluminium chloride by the combination, at  the edge of the 
growing tube, of the water-vapour in the air with the anhydrous 
chloride contained in the vapour-stream. 

Belfast~ March 1885. 

* Abstract of a paper read before the Belfast Natural History and 
Philosophical Society. Communicated by the Author. 
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